Background: Mental health problems in young people are an important public health issue. Students leaving their hometown and family at a young age to pursue better educational opportunities overseas are confronted with life adjustment stress, which in turn affects their mental health and academic performance. This study aimed to examine the relationships among stress, coping strategies, and depressive symptoms using the stress coping framework in overseas Chinese university preparatory students in Taiwan. Methods: A cross-sectional study was conducted at an overseas Chinese university preparatory institute in Taiwan. Of enrolled overseas Chinese university preparatory students at 2009, 756 completed a structured questionnaire measuring stress, strategies for coping with it, and the Center for Epidemiologic Studies Depression Scale. Results: High levels of stress significantly predicted the adoption of active, problem-focused coping strategies (R 2 = 0.13, p < .01) and passive, emotion-focused coping strategies (R 2 = 0.24, p < .01). Acceptable CFI, SRMR, and RMSEA values from the structural equation modeling analysis demonstrated that the model satisfactorily fits the stress coping framework, after active coping strategies were eliminated from the model. Results from the Sobel test revealed that passive coping strategies mediated the relation between stress and depressive symptoms (z = 8.06, p < .001). Conclusion: Our study results suggested that stress is associated with coping strategies and depressive symptoms and passive strategies mediate the relation between stress and depressive symptoms in overseas Chinese university preparatory students.
Background
As globalization makes people more mobile, more and more students pursue academics outside their own country. Whether overseas students can successfully adjust to changes in their lives, meet their academic requirements, and maintain their emotional well-being is an important health issue for public health professionals and school counselors. Overseas Chinese students who come from Hong Kong, Macau, Malaysia, etc. leave their home town and family at a young age to pursue better educational opportunities overseas are confronted with an entirely different living environment, education system, and culture when they come to Taiwan. Hence, it is difficult for them to adjust their mindsets and cope with the stresses of everyday life, coursework, and interpersonal relationships [1, 2] . In the past 20 years, studies of the factors related to life experiences and depressive symptoms in young people have yielded consistent results, leading researchers to conclude that negative or stressful life events have also been associated with an increased risk of both the onset and recurrence of depression [3] .
Previous studies have identified several stressors that overseas Chinese students encounter. They include difficulties with cultural, environmental, interpersonal, emotional, and academic adaptation. Among these, academic adaptation has proved to be the most challenging [4, 5] , because students have to shoulder the burden of their Chinese parents' high expectations of academic success. It is common for foreign students to also encounter adjustment problems related to lifestyle, mental health, and economic hardships [2] . Among Overseas Chinese students studying in Taiwan, homesickness, fear of failure, depression, and feelings of loneliness were the most frequently reported problems [2] .
Granted that mild depression and fear of failure occur, it is still imperative to understand the full extent of mental disturbances among young overseas Chinese students in Taiwan and the factors that cause them. A study conducted by National Taiwan Normal University [6] examined differences in the severity of depressive symptoms among freshmen at the university; 176,026 were Taiwanese students, 1,603 were overseas Chinese students in Taiwan, and 407 non-Chinese students came to Taiwan from other countries, such as America, Canada, Australia, England and Germany, etc. The overseas Chinese students had significantly more severe depressive symptoms than the Taiwanese students and the foreign students. Ying and Lises [7] conducted. a questionnaire study of 171 Chinese students studying in the U.S. and found that those who were mildly depressed before going abroad were the most likely to be depressed while living in the U.S. The authors also found, consistent with the Chinese tradition of saving face, that the international Chinese students refused to seek professional help or did so reluctantly; this reticence increased their depressive symptoms and risk of suicide.
An active, problem-focused coping strategy has been proposed as a way to improve adjustment and academic performance. In a survey of coping strategies among overseas Chinese students, Fang [8] distributed a questionnaire to 527 overseas Chinese university freshmen studying in Taipei. He found that the respondents chose a variety of coping strategies to adjust to emotional, physical and mental stress. Those whose coping strategies were based on a positive attitude and active approach toward dealing with the stress had better outcomes.
The purpose of the present article is to describe the stresses, emotional adjustment problems, coping strategies, and depressive symptoms experienced by overseas Chinese university preparatory students in Taiwan. Specifically, the study examined the relations among stress, adjustment efforts, and depressive symptoms in this population.
Methods

Design, participants, and setting
We surveyed overseas Chinese university preparatory students enrolled in a college preparatory program at National Taiwan Normal University in September 2008. The program has three divisions: (1) arts, humanities, law, business, management, and education, (2) physics and engineering, and (3) medicine and agriculture. After one year of study, the students go on to study as freshmen in all departments of all the universities in Taiwan, according to their academic performance and applications.
The questionnaires were anonymous, and the purpose of the research was explained to the respondents. Their confidentiality was assured, and they were informed that they had the right to drop out whenever they wanted. Ethical approval for the survey was obtained from the Institutional Review Board of Taipei Medical University (No. P970119).
Instruments
The framework for the study was stress coping theory [9] . The questionnaire included three scales: a measure of stress, a measure of corresponding coping strategies, and the Center for Epidemiologic Studies Depression Scale (CES-D) [3, 10] .
Stress scale
The 60-item stress scale was designed by the authors specifically for overseas Chinese university preparatory students. The items were adapted, with permission, from a report by Chang [10] , with the wording slightly revised to make the items more relevant to the population sampled. A factor analysis classified the items on four dimensions representing different stress triggers: the pursuit of life goals, academic problems, social problems, and personal/financial problems. A 5-point Likert scale response format was used for all items, anchored at 1 (strongly disagree) and 5 (strongly agree). Higher scores indicate more stress. Cronbach's alpha was 0.74 for life goals, 0.82 for academic problems, 0.83 for social problems, and 0.67 for personal/financial problems.
Coping strategies
The 39-item coping strategies was revised from the coping scale from Chang [10] with the wording slightly revised to make the items more relevant to the population sampled. The original coping questionnaire was the Ways of Coping Items [9] that included eight subscales: confrontative coping, distancing, self-control, seeking social support, accepting responsibility, escape/avoidance, planful problem-solving and positive reappraisal [11] . In foundation of the Lazarus and Folkman coping theory, some specialists coordinated and derived the coping strategies scale by factor analysis into approach and avoidant problem/emotion-focused coping [10, [12] [13] [14] . In this study, the items were adapted, with permission, from a report by Chang [10] that included four subscales: active, problem-focused (seeking support, planning problem solving and accept responsibility, etc.); passive, problem-focused (confrontation, distancing etc.); active, emotion-focused (self control emotion, shift attention, etc.); and passive, emotion-focused (despair, withdraw, etc.) In the questionnaire, each item was assessed using a 5-point Likert scale response format and anchored at 1 (strongly disagree) and 5 (strongly agree). Higher scores indicate the presence of the corresponding coping strategy. In the present study, Cronbach's alpha was 0.77 for active, problem-focused; 0.71 for passive, problem-focused; 0.67 for active, emotionfocused; and 0.66 for passive, emotion-focused.
Center for Epidemiologic Studies Depression Scale (CES-D)
The 20-item CES-D has been widely used as a self-report measure of depressive symptoms. For this questionnaire, a 4-point Likert scale response format was used, anchored at 0 (never) and 3 (always). Initial studies suggested that individuals scoring 16 or more on the scale [15] could be used to designate individuals as depressed, however, other cut-off points have been suggested, ranging as high as 21 in the elderly, and 24 to 27 in adolescents [16, 17] . In Taiwan, the optimal categorization for teenagers was 18 or below for mild or no depression, 19 to 48 for moderate depression, and 49 or above for severe depression [18] . Because cut-off points are not consistent across studies, in the present study we treated the CES-D scores as continuous (no cut-off points). Cronbach's alpha for the CES-D was 0.89 (N = 756).
Data Analysis
Analyses were performed using SPSS 15.0 and M-plus 5 software. After excluding respondents who declined to participate or returned questionnaires with at least one missing item, 756 were included for the analyses reported in this article. The alpha criterion for statistical significance was set at the level of 0.05. A general linear model was used to test for the significance of the relationships among the measured variables (stress, coping strategies, depressive symptoms). Structural equation modeling (SEM) using M-plus 5 software was performed to test whether the relationships among the variables conform to an acceptable theoretical framework. The following four indices were frequently employed in the SEM: chi-square test, comparative fit index (CFI), standardized root mean squared residual (SRMR), and root mean square error of approximation (RMSEA) [19] . Because chisquare values are strongly influenced by the number of observations, CFI, SRMR, and RMSEA were given the most weight in assessing the model fit. Finally, the Sobel test was used to test coping strategy as a mediator of the relation between stress and depressive symptoms.
Results
Of the 944 students who received the survey, 756 (80.08%) completed it. The majority of respondents are from Hong Kong and Macau, altogether accounting for 63.62% (n = 481). Another 190 students (25.13%) are from Malaysia. Students from other countries such as Burma, Japan, Canada and Korea are 85 (11.24%). None of the overseas Chinese respondents are from Mainland China. In this study, 682(90.2%) respondents came to Taiwan less than six months at the time of study interview. The length of stay was not associated with stress, the coping strategy and depressive symptoms.
Associations between stress and coping strategies Four types of coping strategies (active, problem-focused; passive, problem-focused; active, emotion-focused; passive, emotion-focused) were regressed on the four aspects of stress (pursuit of life goals, academic problems, social problems, personal/financial problems) by applying general linear modeling to data from our sample of 756 overseas Chinese university preparatory students. Results show that pursuit of life goals (β = -0.19, p < .01) and social problems (β = -0.23, p < .01) were associated with active, problem-focused coping strategies; the greater the stress related to life goals pursuit or social problems, the less likely respondents were to adopt an active, problem-focused coping strategy (Table  1) . Passive, problem-focused strategies were most common among respondents whose stress was associated primarily with pursuit of life goals (β = 0.13, p < .01) and personal/financial problems (β = 0.19, p < .01.) Likewise active, emotion-focused strategies were positively associated with stress resulting from the pursuit of life goals (β = 0.12, p < .05) and personal/financial problems (β = 0.12, p < .01), but such strategies were negatively associated with stress from social problems (β = -0.28, p < .01). Finally, passive, emotion-focused strategies were positively associated with stress related to the pursuit of life goals (β = 0.17, p < .01), social problems (β = 0.27, p < .01), and personal/financial problems (β = 0.23, p < .01).
Associations between coping strategies and depressive symptoms
The results from the general linear model (Table 2) show that the severity of depressive symptoms was negatively associated with active, problem-focused coping strategies (β = -0.16, p < .01) and positively associated with passive, emotion-focused coping strategies (β = 0.57, p < .01).
Initial structural equation modeling for stress, coping strategies, and depressive symptoms
Results of the initial SEM showed that the four aspects of stress as a group, the four coping strategies as a group, and depressive symptoms each had a significant influence on respondents' coping strategies (Figure 1 ).
Model modification
In the original model (Figure 1) , the fit was found to be unsatisfactory according to the CFI, SRMR, and RMSEA indices. The model was thus modified by deleting, one by one, the factors with the lowest loadings. As a result, active, problem-focused strategies (β = -0.16) and negative, emotion-focused strategies (β = 0.32) were removed from the model. After this modification, all the fit indices met the recommended criteria (Table 3 ). The revised model and the coefficients for each variable are shown in Figure 2 .
Mediating effects of negative strategies on the relations between stress and depressive symptoms
To examine the indirect effects of the passive coping strategies on the relations between stress and depressive symptoms, the University of Kansas's online Sobel test was performed (Figure 3 ). The regression analysis shows that the unstandardized regression coefficient (B 1 ), representing the association between stress (independent variable) and passive coping strategies (mediator) was 0.838, with a standard error (SE 1 ) of 0.073. For the association between negative strategies (mediator) and depressive symptoms (dependent variable), B 2 = 21.575 (SE 2 = 1.907). For the association between stress (independent variable) and depressive symptoms (dependent variable), B 3 = 0.70. We then applied the Sobel test formula: z = B1*B2/SQRT (B2 2 *SE1 2 +B1 2 *SE2 2 ) = 8.06 (p < .01). Because the coefficient b', which represents the mediating role of passive strategies vis-à-vis the relation between stress and depressive symptoms, was 0.56, which is less than b 3 (0.70), we conclude that passive strategies mediated the relation between stress and depressive symptoms in our sample [20] .
Discussion
Stress and coping strategies
The results indicate that academic stress was not directly associated with the use of passive, emotionfocused coping strategies. The other types of stress triggers (pursuit of life goals, social problems, personal/ financial problems) were directly related to both active and passive emotion-focused coping strategies. Consistent with previous studies [21, 22] , we found that our overseas university preparatory Chinese students in Taiwan were more likely to choose passive coping strategies when facing considerable stress, and vice versa. Thus, it can be seen that our respondents preferred passive, emotion-focused to active coping strategies when facing considerable stress.
Coping strategies and depressive symptoms
We found that the more frequently overseas Chinese pre-undergraduates used active, problem-focused coping strategies, the less severe were the depressive symptoms they reported. Conversely, the more frequently they used passive, emotion-focused strategies, the more severe were the depressive symptoms they reported. When one is confronted with stressful circumstances, adopting a passive strategy to cope with the stress can lead to negative thinking [23] , which, in turn, can cause depression [24] . Lee and Chen [25] found that university seniors preferred a passive coping strategy when faced with a high level of stress. On the contrary, when the stress was less acute, they preferred a more active strategy (i.e., seeking emotional and informational social support); as a result, their physical and mental health improved. The results of the present study are consistent with previous studies in that our overseas Chinese university preparatory students' use of passive, emotionfocused strategies significantly associated with the severity of their depressive symptoms.
Stress, coping strategies, and depressive symptoms
We began by using structural equation modeling to assess the relations among stress, coping strategies, and depressive symptoms in our sample of overseas Chinese university preparatory students. After revising the model, we found that these three variables fit the theoretical framework on which the study was based. In addition, using the Sobel test, this study found that passive strategies tended to mediate the relation between stress and depressive symptoms. Lazarus and Folkman [9] point out that according to their stress coping theory, coping strategies can help people adjust to their emotions and the stress that activates those emotions, thereby helping them manage the problems caused by the stress. They divided coping strategies into two categories: problem-focused coping and emotion-focused coping. In our study, the respondents surveyed faced many challenges living in an environment (Taiwan) very different from what they had been accustomed to. This was not the case with the local students. The more serious a burden our respondents found the stress resulting from these circumstances to be, the more likely they were to adopt a passive problem-focused or emotion-focused strategy to cope with it. These strategies failed, in that they accompany with depressive symptoms. This result supports the premises of Lazarus and Folkman's [9] stress coping theory (i.e., Table 3 Model fit analyses of the stress-and-coping framework using structural equation modeling Figure 2 Revised model for overseas Chinese university preparatory students' stress, coping strategies, and depressive symptoms. stress assessment coping strategies adaptation): stress, passive coping strategies, and depressive symptoms were closely linked in our sample.
Spence et al. [26] found that poor coping strategies were related to depression. Lai [27] studied the relationship about coping and depressive symptoms with the raw soldiers, it discovered that very depressed people adopted a coping strategy of escape; the more they relied on emotional coping strategies, the more severe their depression. If the participants thought the problem could be solved, they tended to adopt an active, problem-resolving strategy aimed at countering the source of the stress through direct action. If they thought the problem would be hard to solve, they tended to adopt a passive strategy such as escaping, staying way, or temporarily stepping back. Abramson et al. [28] found that an excess of stress can lead to negative emotions and feelings of helplessness and hopelessness. In this respect, our findings are almost identical to those of the studies described earlier in the paragraph.
Overseas Chinese students shoulder their parents' high expectations of academic achievement, based on the traditional norm of cultivating a good reputation. Thus, when the students moved to a new environment (Taiwan), they had to cope with lifestyles as well as economic hardship. These pressures often combined to create extreme stress in our respondents, more so than in the local students.
There were significant correlations among depressive symptoms, stress, and coping strategies in our study. We also found that the adoption of passive coping strategies mediated the relation between stress and depressive symptoms. Although the overseas Chinese students could not choose the kind of stress they had to face, to protect their mental health it was extremely important to let them know the appropriate coping strategy for their particular situation. Health education in schools is potentially one of the most effective ways to reduce and prevent serious health problems, including suicide [29] . Specifically, health education and school counseling programs, as well as those dedicated to overseas students, can regularly hold education workshops or symposia, or even individual consultations, aimed at high-risk students. Such programs could help the overseas Chinese university preparatory students we surveyed, and perhaps others in similar circumstances, to avoid passive coping strategies and give them the support structures they need to pursue more active strategies, even though their family members are many kilometers away. If such programs were put in place, we would expect overseas Chinese students to experience a decrease in depressive symptoms or other affective disturbances through a decrease in the adoption of passive strategies.
Conclusions
In this study, we analyzed the relations of stress, coping strategies, and depressive symptoms in a sample of overseas Chinese university preparatory students. We found that when these students faced severe stress, they were more likely to associate with passive coping strategies and depressive symptoms. We also found that coping strategies mediated the relation between stress and depressive symptoms. We suggest that in future studies, researchers employ qualitative follow-up interviews of the participants to better understand how they try to cope with the problems they face adapting to life in another country.
Limitations
There were a few limitations in this study. First, cognitive theories of depression propose that thinking, inferences, attitudes, interpretations, and the way in which they attend to and recall information, can increase their risk of depression [30] . Our study only examined the relationships among stress, coping, and depressive symptoms using the stress coping framework and the results cannot depict the relation of cognitive processes and depressive symptoms amongst an overseas Chinese students in Taiwan. Moreover, personality can play an important role in developing depression. Future study may explore the relation deeper of how respondents perceive, think, behave and interpret academic stress they face while leaving hometown and studying in Taiwan. In addition, given the nature of exclusively selfreported measures, results of this study have to be cautiously interpreted. However, research has shown that self-reported data collected by researchers is generally truthful, reliable and valid of in this kind of population, provided that confidentiality is ensured using anonymous reports and that no sanctions are connected to the answers. Second, our study used a cross-sectional design and causal relations between study variables are not ascertained. A longitudinal approach would be another way to collect more extensive information regarding perceived stress and effects of coping efforts amongst overseas Chinese students which may explain more about causality.
